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[57] ABSTRACT

The invention covers a supporting roller stand for steel
slab strand casting plants, particularly for curved slab
strand casting plants with supporting rollers of differen-
tial lengths being arranged opposite, in pairs, along the
broad sides of the strand profile, subdivided on at least
one side over the width of the strand, such supporting
rollers being furthermore arranged in groups of difter-
ential diameters.

5 Claims, 5 Drawing Figures
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SUPPORTING ROLLER STAND FOR STEEL SLAB
STRAND CASTING PLANTS, PARTICULARLY
FOR CURVED SLAB STRAND CASTING PLANTS

BACKGROUND AND STATEMENT OF THE
INVENTION |

This type of supporting roller stand serves to support
very broad casting strands, i.e. over one meter, e.g. 2100
mm and more, so that bulging of the strand due to ferro-
static pressure in the interior of the strand which is only
cooled externally, may be avoided. This type of sup-
porting roller stand requires measurements which will
keep within permissible limits any bending of the sup-
porting roliers which are excessively long in accor-
dance with the great width of the strand. Furthermore,
it must be insured that the engaging surfaces of the
supporting rollers do not inflict any damage on the
strand surface such as grooves, tears, or the like.

It was disclosed by German Publication DF-AS No.
1 458 158 to make the diameter of the supporting rollers
large enough to withstand ferrostatic pressure with
slight bending. However, a large supporting roller di-
ameter results in a wide distance from roller axis to
roller axis so that the strand shell may bulge between
two supporting rollers. On the other hand, the dtameter
of the supporting rollers connot be chosen extremely
small, either, as this would permit excessive bending of
the supporting rollers. The prior art deals with this
difficulty by staggering the rollers whereby the end

rollers with half the ball or strand engaging surface

length are alternately arranged at one axis end each, and
each axis 1s, at its end and between individual rollers,
held by axis supports resting on a rear beam. The beams,
in turn, rest on a stationary frame. The staggered ar-
rangement of the rollers eliminates grooves in the strand
surface as each gap between two supporting rollers on
aligned axes is followed by a smooth roller ball or en-
gaging surface of a staggered supporting roller of the
neighboring axis which will smooth out already existing
grooves, if any. Furthermore this suggestion permits, in
view of the rear beam and in conjunction with the sta-
tionary frame, to make the diameters of the supporting
rollers smaller so that the rollers may be spaced closer
together than was previously the case.

‘The example of the disclosed suggestion shows, how-
ever, that the diameters of the supporting rollers are
conventionally adapted to the thickness of the strand
shell. This results in the familiar group arrangement of
the supporting rollers, their diameters increasing from
group to group. The increase in the supporting roller
diameter by groups serves to increase drive torque
which may be applied to a greater degree with increas-
ing thickness of the strand shell. The roller diameter
increase by groups further means that in the area where
the strand shell is at 1ts thinnest—near the strand casting
chill—the diameter of the rollers 1s small, and where the
strand shell is of medium thickness the rollers are pro-
vided with medium diameters, and where the strand
shell 1s thick the roliers, too, have the greatest diame-
ters. The known suggestion therefore follows the usual
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vided supporting rollers which are of different lengths
and which are arranged in groups of different diame-

~ ters.

The purpose of the invention is to eliminate bulging
of the strand shell in broad slab steel strand casting
plants in all solidification areas by using relatively large
supporting roller diameters and to simultaneously main-
tain small distances between rollers, and furthermore to
avoid any formation of grooves or similar damages to
the surface of the cast strand.

The invention solves this by providing the supporting
rollers successively with one smaller and one larger
diameter and by arranging next to each supporting
roller with large diameter two or more supporting roll-
ers with smaller diameter, on one axis, whereby the
combined strand surface engaging length of the sup-
poriing rollers with smaller diameter has a greater sup-
porting length than the length of the solid supporting
roller with larger diameter. Depending upon the differ-
ence in size chosen for the supporting rollers of smaller
and larger diameter, provision is made between two
supporting rollers of larger diameter for one supporting
roller of smaller diameter which avoids any bulging in
the area between two supporting rollers arranged at.
some distance. Supporting rollers of larger diameter
may therefore be placed at such intervals that the sup-
porting rollers of smaller diameters including their bear-
ings find room between two supporting rollers of larger
diameter.

The invention then avoids the requirement of sup-
porting rollers of large diameter which, given sufficient
length, would bend excessively, and also avoids bend-
ing of supporting rollers with reduced large diameter.
The invention does make it possible to keep a relatively
large diameter smaller for economical reasons. The
basic concept of the invention does not make it neces-
sary to dimension the supporting rollers with large
diameter so that their length is greater than or as great
as the width of the cast strand.

The supporting rollers of smaller diameter support
the entire width of the cast strand due to the sum of
their strand surface engaging lengths on one axis made
up of several aligned individual coaxial rollers, whereby
the supporting rollers of smaller diameter may even be
longer than the width of the cast strand. On the other
hand, the supporting rollers of large diameter may be

~ kept shorter, thus eliminating the problem of sagging.
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increase in diameter relative to the growing strand shell
thickness and cannot make use of the advantage of a

bending-resistant supporting roller with greater diame-
ter. This disadvantage is necessarily compensated for by
the rear beam In conjunction with the stationary frame.

The present invention i1s based on the design men-
tioned initially, e.g. a supporting roller stand with subdi-

65

The supporting rollers with smaller diameter have two
functions. One, they avoid bulging between two sup-
porting rollers with large diameter, and secondly they
support areas over the width of the cast strand which
are not covered by the supporting rollers with large
diameter. |

Those areas covered by the supporting rollers of
smaller diameter result when, as provided by the inven-
tion, the length of the supporting rollers of larger diam-
eter is even with or shorter than the strand width. In
case the length of supporting rollers with larger diame-
ter is even with the strand width, the supporting rollers
of smaller diameter protrude past the edge of the strand
and protect possibly uneven widths of the cast strand.

The principal advantage of the invention, i.e. the
shortening of large diameter supporting rollers which
are subject to bending stress is particularly useful if the
length of the supporting rollers with large diameter
decreases with increasing distance from the strand cast-
ing chill. This measure is based on the fact that the cast
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strand’s tendency towards bulging decreases as strand
shell thickness increases and the purpose of the support-
ing rollers with large diameter is not so much to support
the strand but to transmit traction force to the cast
strand. Generally it is advantageous to arrange the sup-
porting rollers of large diameter in the center of the
strand width which simultaneously insures symmetrical
transmission of extraction forces over the width of the
strand.

Furthermore, it is advantageous to provide only sup-
porting rollers of larger diameter with a rotary drive.
On one hand, the large supporting roller consisting of
one piece is suitable for the transmission of a consider-
able torque and it requires only one drive. On the other
hand the subdivided supporting rollers would require
two drives in view of the fact that the motive force 1s to
be transmitted symmetrically to the cast strand. Advan-
tageous is also the central drive effect of the solid sup-
porting rollers due to the greater ferrostatic pressure in
the center of the cast strand width as it governs the
effect of the drive. In general, it is advisable to synchro-
nize the supporting rollers with larger diameter with the
optimum strand width in accordance with the permissi-
ble degree of sagging. Furthermore, the invention al-
lows greater length for supporting rollers with larger
diameter in the area of liquid strand core than for the
same supporting rollers in the area of semi-soft or com-
pletely solidified strand core.

Reference is made to the following illustrated em-
bodiments of the invention as applied to a curved slab
strand casting plant.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a somewhat diagrammatic side elevational
view of a slab strand casting plant embodying the inven-
tion;

FIG. 2 is an enlarged front elevational view of a
portion of the plant of FIG. 1;

FIGS. 3—S5 are enlarged front elevational views of
the slab strand casting plant of FIG. 1, illustrating fur-
ther embodiments of the invention further downstream
in the plant.

DETAILED DESCRIPTION OF THE
INVENTION

Liquid steel (FIG. 1) is continually poured into strand
casting chill 1 containing cooling water. Controlled
pouring maintains casting level 2 at the height indicated
and cast strand 3 is continually cooled outside the strand
casting chill 1 and also transported. In the section or
area designated 4 cast strand 3 solidifies up to the core
whereby in the area below strand casting chill 1 the
majority of the strand interior is still liquid, whereas
towards the end of section 4 the cast strand core 1s
liquid/solid or completely hardened depending upon
casting velocity, cooling intensity and composition of
material. The supporting roller stand as the invention is
~ applied in section 4 where re-crystalization of the liquid
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steel takes place. Section 4 is of particular importance

for the cooling and solidifying process of the steel. The
design of the disclosed supporting roller stand has been
developed for highly sensitive quality steel cast in the
strand casting method. For this type of steel the permis-
sible expansion of the strand shell is below 0.2%.

The means for cooling the cast strand (spray nozzles)
have not been incorporated on the drawings for reasons
of not obstructing the view. Rotary bearings and
mounts for the supporting rollers are also excluded in
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‘order to give a clear view of the arrangement of the

supporting rollers. Below strand casting chill 1 (FIG. 1)
several foot roller pairs Sa, 56 are provided at close
intervals in order to protect the thin strand shell from
bulging. These are followed by a supporting roller 6
with larger diameter which in turn is followed by a
supporting roller 7 with smaller diameter.

Supporting roller 6 (FIG. 2) a strand engaging sur-
face or ball length 6a which, in the example shown,
does not quite measure the width of cast strand 3 so that
edge 3z is not supported by supporting roller 6. This
support is given by two supporting rollers 7a, 76 with |
smaller diameter. Their ball lengths 7c¢ and 7d (adding
the distance of the required rotary bearings 8) are al-
ways longer than ball length 6a. With increasing thick-
ness of the outer layer, i.e. strand shell of cast strand 3,
solidifying under controlled cooling conditions, the risk
of bulging is less apparent, whereby it must be consid-
ered that edge 32 of the cast strand cools faster and
becomes harder than the areas left and right of the
center 9. The following supporting rollers 65 and 6¢ are
adapted to their respective strand shell thickness and
are therefore shorter. The example shown on drawing 2
is preferably arranged following foot roller pairs Sa, 5b.

It is to be noted that in the case of vertical slab strand
casting plants as well as the curved slab casting plant
shown here it is possible to arrange the supporting roll-
ers immediately at the sides of the cast strand section
requiring support. It is, however, also possible, particu-
larly with curved and horizontal slab strand casting
plants, to provide uniform rollers of a length the same as
the width of the strand at the lower side of cast strand
section. In that case, the present invention would be
applied on top of the cast strand. The arrangement of
two supporting rollers 7a, 7b with smaller diameter and
one-piece supporting roller 6 with larger diameter 1s
advantageous at the two opposite strand sides to be
supported to keep the water sprayed on for cooling
from running off too quickly which is undesirable.

The example according to FIG. 3 provides support-
ing rollers 6 with larger diameter where ball length 6a
matches the entire strand width. According to upper
supporting roller 6 the graduation in length of the fol-
Jowing supporting rollers 65, 6¢ is less pronounced than
in the arrangement in FIG. 2. This arrangement results
in optimum support of the cast strand whereby cooling
of very sensitive steel types progresses somewhat
slower. In FIG. 4, shorter ball length 6a of supporting
rollers 6, 6b, 6¢c becomes feasible as soon as the strand
shell becomes stronger. Shortening of ball length 62 in
the area of the mostly solidified strand core is shown on
FIG. 5. This arrangement permits generous application
of cooling medium to the strand surface without the
undesirable quick run-off. One or several of supporting
rollers 6, 6b, or 6¢ with larger diameter are provided
with a rotary drive 10 of the usual construction (FIGS.
3 through 5).

The design examples of FIGS. 2 through 5 teach the
basic concept of arranging a supporting roller of smaller
diameter between two supporting rollers of larger diam-
eter in order to keep the larger rollers shorter depen-
dent upon the thickness of the solidifying layer of the
cast strand. Shorter supporting rollers are less subjected
to undesirable sagging. Therefore the invention makes
the length of the supporting rollers of large diameter the
criteria for the thickness of the already solidified cast
strand layer and/or the criteria for the load capacity of
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the shell surrounding the liquid core, solidifying under
the cooling process.

We clam:

1. Roller stand support apparatus for steel slab strand
casting plants and particularly curved slab strand cast- 5
ing plant, comprising

(a) a plurality of pairs of spaced apart supporting
rollers positioned to define a supporting path for a
cast strand on each side thereof; |

(b) power means connected to at least some of the 10
supporting rollers for driving said rollers;

(c) at least some of said plurality of rollers on at least
one side of said. path being a plurality of coaxially
arranged rollers;

(d) said roller pairs being positioned accordmg to 15
their diameters; the improvement characterized by

(e) said supporting rollers being alternately of larger
and smaller diameter along the said path;

(f) said smaller diameter rollers being said plurality of
coaxially arranged rollers; 20

(g) the combined length of the supporting surface of
each group of coaxially arranged smaller diameter
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rollers being greater than the length of the support-
ing surfaces of the said larger diameter rollers, and

(h) the length of said supporting surfaces of said
larger diameter rollers being equal to or less than
the width of the strand supported.

2. The apparatus of claim 1, further characterized by

(a) the length of the said supporting surfaces of said
larger diameter rollers is less than said supported
strand width.

3. The apparatus of claim 2, further characterized by

(a) the length of said alternating larger diameter sup-
porting rollers decreases in direct relation along
the said supported cast strand length to the distance
from the point of casting.

4. The apparatus of claim 2, further characterized by

(a) the said supporting surfaces of said larger diame-
ter rollers being centered with said supported
strand width.

3. The apparatus of claim 1, further characterized by

(a) said power means connected to said larger diame-

ter rollers. |
| ' & 1 i x x
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